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Electro-Acupuncture in Relieving Labor Pain

Fan Qu and Jue Zhou

Heilongjiang University of Chinese Medicine, Harbin China

To study the efficacy of electro-acupuncture for the relief of labor pain, and to build a better
understanding of how electro-acupuncture might influence the neuroendocrine system, 36 primiparas
were randomly divided into an electro-acupuncture group and a control group. Assessments of pain
intensity and degree of relaxation during labor were analyzed. The differences between the electro-
acupuncture group and the control group on the concentration of B-endorphin (B-EP) and
5-hydroxytryptamine (5-HT) in the peripheral blood were compared. The electro-acupuncture group
was found to exhibit a lower pain intensity and a better degree of relaxation than the control group (p =
0.018; p = 0.031). There existed a significant difference in the concentration of B-EP and 5-HT in the
peripheral blood between the two groups at the end of the first stage (p = 0.037; p = 0.030). Electro-
acupuncture was found to be an effective alternative or complementary therapy in the relief of pain
during labor. The benefit of electro-acupuncture for relieving labor pain may be based on the mechanism
of producing a synergism of the central nervous system (CNS) with a direct impact on the uterus through

increasing the release of B-EP and 5-HT into the peripheral blood.
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Background

Pain relief during labor is an essential aspect of obstetrical
care. Presently, there is no standard method available that
delivers excellent pain control without having adverse side
effects on the mother or the fetus. Labor pain may cause
anxiety and exhaustion to mothers in labor and can have a
negative influence on the progress of labor. If more oxygen is
administered then a high level of catecholamines may be
observed in the placenta.

In recent years, there has been an increasing demand
among parturients, especially with primiparas, for non-
pharmacological analgesia during childbirth and many have
expressed a willingness to receive electro-acupuncture treat-
ment during childbirth. Although numerous positive descrip-
tive and retrospective reports on acupuncture for reducing pain
and suffering during labor have been published over the
previous decades[1,2], it was not until 2002[3,4] and 2003[5]
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that the first 3 randomized controlled trials of acupuncture for
pain relief in labor were published. The aim of this study was
to investigate how electro-acupuncture affected labor pain
and determine its possible mechanisms. That is, does electro-
acupuncture affect labor pain and produce any mechanism
of synergism within the central nervous system (CNS) through
the increase of the release of B-endorphin (B-EP) and 5-
hydroxytryptamine (5-HT) into the peripheral blood [6]. In
addition, does electro-acupuncture have a direct impact on
the uterus?

Subjects and Methods

Subjects

The study was carried out during a 10-month period, between
August 2004 and May 2005, in the first affiliated hospital of
Heilongjiang University of Chinese Medicine. This auxiliary
hospital has an average of 300 deliveries per year, although
the main system has many-fold more. Ethical approval and
permission to conduct the study were obtained from the Local
Ethical Committee and the administration based on interna-
tional guidelines. The aim and methodology of the study were
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explained to the patients. Voluntary participation was
requested and informed consent was obtained. The inclusion
criteria were a normal single pregnancy with a spontaneous
onset of labor, cephalic presentation, a cervical dilatation
<6 cm at admission, and gestational age ranging from 37-42
completed weeks. Exclusion criteria were diagnoses of
diabetes, pre-eclampsia, hypertension, kidney disease, throm-
bocytopenia, psychological distress or anorexia, infectious
blood disease, atopic eczema or psoriasis. Group selection of
individual cases was randomized based on protocol assign-
ments being given to the electro-acupuncture group or to the
control group through a simplified numerical probability from
manual selection. Cases were randomized and neither the
doctors, midwives, nor the primiparas could predict the group
allocation. The study was completed after 39 women were
asked and all those asked were recruited. In the statistical
analysis, 36 women were included. Three subjects were
considered as missing cases, due to the inclusion criteria not
being fulfilled, e.g. not spontaneous onset of labor, and no
assessment made of pain intensity or degree of relaxation

(Fig. 1).

Group and administration

1. Electro-acupuncture group: The acupuncture points used
were Hegu (LI-4) and Sanyinjiao (SP-6) bilaterally. Treatment
was started at the beginning of the active phase in the first
stage of labor. Stainless steel filiform needles (gauge: 0.25mm
diameter by 50mm long) were inserted into the acupoints to
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Figure 1. Study design.

depth of 15 mm (Hegu), and 20 mm (Sanyinjiao). When the
patients underwent a sore and distending sensation, the needles
were retained for 2 mins. Then, the handles of the needles were
respectively connected to the electro-acupuncture stimulation
apparatus (Model G6805, Shanghai Medical Electronic
Apparatus Co, China) at a frequency of 2—100 Hz and electric
current of 14-30 mA (tolerable strength) with a dense-and-
disperse wave form. The stimulation strength was increased
gradually. The needles were removed after 20 minutes. When
7 cms to 8 cms of cervical dilatation was present, the procedure
above was performed again.

2. Control group: The patients in the group were under
natural vaginal delivery without pain-relief intervention.

A protocol was constructed to assess pain intensity and
degree of relaxation throughout the labor. The assessments
were consistently obtained every hour. The assessment was
numerically based on an 11-point scale. Painless and well
relaxed experiences were defined as 0, worst pain imaginable
and very tense states were defined as 10. All data were
collected and recorded by the midwife in charge of the
delivery. At the beginning of the active phase and the end of
the first stage, 3ml of blood was removed from the vena cubiti.
After 30 minutes static rest, the blood samples were
centrifuged at 3000 RPM for 10 minutes, and the resultant
sera were kept under —80°C condition.

Detection index and method

A radioimmunoassay (RIA) method was used to detect 5-
HT and B-EP. 5-HT and B-EP reagents were provided by
Haikerui Biological Technology Company (Beijing,
China) and Lianxing Biological Technology Company
(Tianjin, China).

Data analysis

Results were analyzed by an independent university-based
statistician. Data were analyzed using the computer software,
Statistical Package for Social Sciences (SPSS 10.0 for
Windows). To compare the differences of pain and relaxation
score between electro-acupuncture group and control group,
Mann-Whitney Test, (a kind of Two-Independent-Samples
Tests of Nonparametric Test) was used. Comparison of serum
B-EP and 5-HT in the peripheral blood were calculated with
Student’s t test. For all hypothesis tests a 5% significance level
(p < 0.05) and two-tailed tests were used. Ninety-five percent
(95%) Mann-Whitney confidence intervals (CI) for the median
difference between electro-acupuncture group and control
group were determined.

Results

Patient characteristics

The Patient characteristics prior to any intervention are listed
in Table 1 and 2. No significant difference existed in the
patient characteristics between the two groups prior to any



Table 1. Characteristics of the primiparas participating in the study
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Table 4. Group Comparison: B-EP (ng/ml)

Item Electro-acupuncture Control group P Electro-acupuncture Control group )4
group (n = 18) (n=18) group (n = 18) (n=18)
Maternal age (year) 28.7 + 3.1 289 +29 0.436 At the beginning of 1119.61 + 381.29 1061.46 + 421.23 0.695
Weight (Kg) 782+ 9.4 779+9.6 0940  theactive phase
Gestational age (weeks) 396+ 1.1 399+ 0.9 0.261 zf?rtqtthgemegned of the 1597.90 + 275.69 1313.45 + 521.01 0.037
Cervical dilation at 35+0.8 34+1.1 0.398
admission (cm) Note: Bolded items show statistically significant results.
Table 2. Ranks:Pain assessment and degree of relaxation at admission Table 5. Group Comparison: 5-HT (ng/ml)
(prior to any intervention)
Electro-acupuncture Control group P
Item Group n Mean Sum of p group (n = 18) (n=18)
Rank  Ranks At the beginning of  1917.01 = 510.97 2068.72 +568.71  0.474

Pain Electroacupuncture 18 17.97 323.50 0.767 the active phase

group At the end of 2501.32 £ 890.16 2099.19 £ 67541 0.030
Score Control group 18 19.03 342.50 the first stage
(0-10)* Total 36 Note: Bolded items show statistically significant results.
Relaxation Electroacupuncture 18 18.00 324.00 0.791

group
Score Control group 18 19.00 342.00 Serum B-EP
(0-10)* Total 36

Note:*0 defined as no pain / quite relaxed; 10 defined as worst pain
imaginable/extremely tensed.

Table 3. Ranks: Rating of in-labor pain and relaxation in the two groups

Item Group n Mean Sum of P
Rank Ranks

Pain Electro-acupuncture 18 14.33 258.00 0.018

group

Score Control group 18 22.67 408.00

(0-10)* Total 36

Relaxation Electro-acupuncture 18 14.72 265.00 0.031

group
Score Control group 18 22.28 401.00
(0-10)* Total 36

Note: :*0 defined as no pain/quite relaxed; 10 defined as worst pain
imaginable/extremely tensed.
Bolded items show statistically significant results.

intervention. The degree of the pain/relaxed is from 0-10.0
defined as no pain/quite relaxed; 10 defined as worst pain
imaginable/extremely tensed. The randomization in the study
was successful due to the similarity of the sample data (p =
0.767; p = 0.791).

Ratings of in-labor pain and relaxation

Ratings of in-labor pain and relaxation in the two groups are
shown in Table 3. During labour, the electro-acupuncture
group assessed a lower pain intensity and a better degree of
relaxation than the control group as there existed significant
difference between them (p = 0.018; p = 0.031).

Comparison of serum (-EP between the two groups is shown
in Table 4. No significant difference was found between
electro-acupuncture group and control group in 3-EP concen-
tration in the peripheral blood at the beginning of the active
phase (p = 0.695). However, at the end of the first stage, there
existed significant difference in the concentration of B-EP in
the peripheral blood between the two groups (p = 0.037).

Serum 5-HT

Comparison of serum 5-HT between the two groups is shown
in Table 5. No significant difference was found between
electro-acupuncture group and control group in 5-HT concen-
tration in the peripheral blood at the beginning of the active
phase (p = 0.474). However, at the end of the first stage there
existed significant difference in the concentration of 5-HT in
the peripheral blood between the two groups (p = 0.030).

DISCUSSION

Pain during labor is usually defined as an unpleasant sensory
and emotional experience. Electro-acupuncture is a method
which now is increasingly being used in China and some other
countries. No undesirable side-effect has been observed and it
is thought that electro-acupuncture could be an alternative to
other methods of pain relief during labor.

Selection of acupoints

In ancient acupuncture practice, Hegu (LI-4) and Sanyinjiao
(SP-6) were listed as forbidden acupoints for pregnant women
due to their oxytocic effects[7]. The forbidden acupoints for
pregnant women were indicated even in the most ancient
extant book on acupuncture[7], the Su Wen (Essential
Questions) of the Huang Di Nei Jing (The Yellow emperor’s
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Internal Medicine ) in which an entire chapter is devoted to
this topic. Huang Fu Mi’s Zhen Jiu Jia Yi Jing (The systematic
Canon of Acupuncture and Moxibustion), 3rd century AD lists
24 points of forbidden to acupuncture and moxibustion, and
Yang Ji-Zhou’s Zhen Jiu Da Chen (The Great Compendium of
Acupuncture and moxibustion) [ 7] was published in 1602 AD.
Yang Ji-Zhou summarized the forbidden points in two odes[7].
:Jin Jiu Xue Ge (Ode to the Forbidden Points for Moxibustion)
which lists 45 points, and Jin Zhen Xue Ge (Ode to the
Forbidden Points for Needling) which lists 32 points. Modern
experiments[8-10] have shown that Hegu (LI-4) has a dual
effect on the uterine smooth muscle through the regulation of
the CNS. Acupuncture on Sanyinjiao (SP-6) which lies within
the innervation of L4, can excite the spinal central nerves by
stimulating the somatic sensory nerve fibers and by exciting
the pelvic neuroplex through sympathetic nerves, resulting in
contraction of uterus [9,10]. The pain during labor is mainly
caused by uterine contractions. Both Hegu (LI-4) and
Sanyinjiao (SP-6) have an effect on the contraction of uterus.
Needling the two points can produce the rhythmic coordina-
tion of the uterus muscles during the oxytocic process and
neuroendocrine alteration[9-15].

Optimal conditions for eliciting maximal electro-
acupuncture analgesia with dense-and- disperse
wave form

According to the thousand years of experience in acupuncture
practice, it is known that different manners of needle
manipulation may produce different therapeutic effects,
though the scientific mechanisms remain unknown [7]. Some
studies[16-25] have indicated that analgesia produced by
electro-acupuncture of different frequencies are mediated by
different varieties of opioids in the spinal cord: low frequency
(2Hz) electro-acupuncture analgesia is mediated by enkepha-
lin and high frequency (100Hz) electro-acupuncture analgesia
by dynorphin. Enkephalin and B-EP were mixed p and &
opioid receptor agonists as the endomorphin was considered as
the pure W opioid receptor agonist [17] and dynorphin the
relatively pure K opioid agonist [18]. Study [19] has suggested
that the analgesia induced by 2 Hz electro-acupuncture was
mediated by the p receptor and that of 100 Hz electro-
acupuncture by ¥ opioid receptors. This conclusion was
verified later by the use of subtype specific opioid receptor
antagonists[20]. The direct evidence [21]was obtained by
measuring the neuropeptide release in the CNS triggered by
electro-acupuncture of different frequencies. Results have
shown that 2 Hz electro-acupuncture produced a 7 fold
increase in enkephalin but not dynorphin. In contrast, 100 Hz
electro-acupuncture produced a 2 fold increase in the release
of dynorphin but not enkephalin. Further studies have
shown that B-EP [22] and endomorphin [23] share similar
characteristics of a stimulation-induced release profile as
enkephalin, i.e. preferable to 2 Hz stimulation, leaving
dynorphin as the only opioid peptide responsive to high-
frequency stimulation and there was a general consensus that

| and K opioid receptor agonists possess an analgesic effect
[24,25]. These results were primarily obtained in animals and
recently verified in humans. One could thus anticipate that if
low-frequency stimulation appears alternately with high-
frequency stimulation, both enkephalin and dynorphin will
be released successively or simultaneously to produce a
more potent analgesic effect via a synergistic interaction
between the opioid peptides.

B-EP, 5-HT and the mechanism of electroacupuncture
for relieving labour pain

B-EP and 5-HT are both neurotransmitters of CNS, which
interact with each other and have relationship with the
transmission of peripheral pain and contraction of the uterus.
Selection of them is based on observed indexes.

B-EP is derived from proopiocortin, in the anterior pituitary
gland and is released into the circulation under conditions of
pain and stress. The concentration of this increases during
unmedicated labor. Abboud et al. [26] measured concentra-
tions of B-EP in non-pregnant healthy women, and among two
groups of women in established labor: one prior to and after
epidural analgesia, and the other before and after saline. B-EP
concentration decreased by 50% in those who received
epidural analgesia whereas there was no significant change
in those who received saline. The finding suggests that labor
pain is an important factor in causing B-EP release during
labor. Thomas [27] et al also found that serum [-EP
concentration increased during labor and the increase was
significantly greater among women who received nitrous
oxide than those who received intramuscular pethidine or
epidural analgesia.

Studies have demonstrated that acupuncture-mediated
analgesia is modulated through a central mechanism involving
neurohumoral pathways. The stimulation of the acupuncture
point by needling, selectively activates myelinated nerve fibers
[28-30]. This subsequently results in the activation of certain
neurons in the spinal cord and supraspinal regions, including
neurons in the deep layers of spinal dorsal horn, [31-33] the
nucleus raphe magnus in the brain stem,[34] and the
hypothalamus and thalamus [35,36]. These neurons modulate
pain by inhibiting neurons located at the superficial layer
of the dorsal horn and small unmyelinated fibers [31,33,37]
as well as releasing neurotransmitters, such as B-EP and
5-HT [38-48].

Opioid peptides bind to their receptors on central neurons
and produce analgesic effects [49]. However, whether, and to
what extent, the peripheral release of opioids plays a role in
acupuncture analgesia has not been investigated. Two lines of
evidence suggest that acupuncture-induced peripheral opioid
release is possible. First, acupuncture has been shown to
modulate immunological activities,[S0-58] and immune cells
are a key component of the peripheral opioid system. Second,
central opioid mechanisms do not explain why needling an
acupuncture point adjacent to a painful area, a common
clinical practice, is generally more effective in relieving pain



than needling remote areas, a phenomenon that is consonant
with the presence of a localized analgesic mechanism.
Endogenous morphine release has been described as a possible
mechanism of acupuncture-mediated analgesia [59]. This is
confirmed by our data.

Electro-acupuncture relieves pain through regulation of
CNS and contraction of the uterus

Clinical research has shown that after electro-acupuncture, the
release of B-EP into the peripheral blood improved and
patients’ labor pain was alleviated. The release of B-EP
represents a natural mechanism for the modulation of stress.
B-EP can antagonize and coordinate contraction of uterus
caused by oxytocin. The increased release of B-EP into the
peripheral blood after electro-acupuncture, which is greater
than natural vaginal delivery, activates an endogenous
analgesia system and lessens the afferent sign of labor pain
and increases the tolerance to labor pain. One might then
believe that increasing the release of B-EP into the peripheral
blood is one mechanism of the electro-acupuncture in relieving
labor pain. It is through regulating the CNS and the contraction
of uterus that B-EP plays a significant role in relieving labor
pain with electro-acupuncture.

5-HT functions through the CNS to relieve labor pain
with electro-acupuncture

Prior to the discovery of endogenous opioids, Han [60] focused
on various candidate neurotransmitters including monoamines,
and found that 5-HT was most important among classical
neurotransmitters for the mediation of acupuncture analgesia.
5-HT is released from platelets due to tissue damage or
ischemia and participates in pain mediation via the 5-HTj
receptor. A previous study [61] has shown that high levels of
5-HT in the masseter muscle was associated with pain and
allodynia/hyperalgesia in patients with chronic myalgia. It also
seems that circulating 5-HT may be involved in determining
the mechanical pain threshold over healthy muscles, since a
high level of 5-HT was associated with a low pressure pain
threshold (PPT) in healthy subjects [62]. Electro-acupuncture
can increase the concentration of 5-HT in peripheral blood and
the CNS, as electro-acupuncture can improve the concentra-
tion of tryptophane in blood which is a necessary precursor to
combine 5-HT. As a consequence, this improves the permeab-
ility of blood-brain barrier [63]. The study has shown that it is
through the CNS that 5-HT functions in relieving labor pain
with electro-acupuncture.

Conclusions

The electro-acupuncture group was found to exhibit a lower
pain intensity and a better degree of relaxation than the control
group and electro-acupuncture can improve the concentration
of B-EP and 5-HT in the peripheral blood. The effect of
electro-acupuncture for relieving labor pain may be produced
by the synergism of CNS through increasing the release of
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B-EP and 5-HT into the peripheral blood, and that there is a
direct impact of electro-acupuncture on the uterus.

Electro-acupuncture may provide an effective alternative to
pharmacological as well as non- pharmacological labor pain
relief. It may be useful for those women who want to avoid or
delay pain medications or in settings where pain medications
are not available or cost prohibitive.

Acknowledgements

The authors wish to thank the midwives and the primiparas
included in the research, as well as the assisting staff of the first
affiliated hospital of Heilongjiang University of Chinese
Medicine.

The authors would like to give their deep thanks to R. PAUL
FETHERSTON, M.S.O.M (Midwest College of Oriental
Medicine, Racine, Wisconsin, U.S.A) and RUI NAN, M.D.
(Denver College of Traditional Chinese medicine, Denver,
Colorado, U.S.A) for their reviews of this paper.

FAN QU and JUE ZHOU are respectively funded by the
Innovation Research Foundation for Ph.D. by the government
of Heilongjiang Province, China.

References

1. Ayman A, Olah K. The sharp end of medical practice: the use of
acupuncture in obstetrics: Acupuncture and gynaecology. Br J Obstet
Gynaecol 2002;109:1-4.

2. Ternov N, Buchhave P, Svensson G, Akeson J. Acupuncture during
childbirth reduces use of conventional analgesia without major side
effects: A retrospective study. Am J Acupuncture 1998;26:233-9.

3. Skilnand E, Fossen D, Heiburg E. Acupuncture in the management of pain
in labor. Acta Obstet Gynecol Scand 2002;81:943-8.

4. Ramnero A, Hanson U, Kihlgren M. Acupuncture treatment during
labour—a randomized controlled trial. Br J Obstet Gynaecol 2002;109:
637-44.

5. Nesheim B, Kinge R, Berg B, Alfredsson B, Allgot E, Hove E, et al.
Acupuncture during labor can reduce the use of meperidine: A controlled
clinical study. Clin J Pain 2003;9:187-91.

6. Ma S.X. Review:Neurobiology of Acupuncture: Toward CAM,Evidence-
based Complementary and Alternative Medicine. 2004;1(1):41-47.

7. Huang LX. Series of ancient classics on Acu-moxibustion Science,
Hua-xia press, Beijing,China, 1997.

8. Liu JY, Bian DL, Han Y, et al. Progress of acupuncturing Hegu
(LI 4) during labour Chinese Journal of Information on TCM.
2005;12(5): 108-110. Yang ZX Treatment with acupuncturing at Hegu
and Sanyinjiao, Zejiang Journal of Chinese Medicine, 2004, (10):
445-446.

9. Yang ZX. Treatment with acupuncturing at Hegu and Sanyinjiao, Zejiang
Journal of Chinese Medicine. 2004; (10):445-446.

10. Yang ZX. Clinical experience in treating diseases with acupuncturing at
Hegu and Sanyinjiao Zejiang Journal of Sichuan of Traditional Chinese
Medicine. 2002;20(7):75-76.

11. Jin CL, Zhu J. On the prohibition of acupuncture of Hegu (LI 4) and
Sanyinjiao ( SP 6) during pregnancy, Acupuncture Research. 2005;30(3):
187-190.

12. Zhu J, Wang MQ, Zhang LF, et al. Effects on uterine contraction of
electroacupuncturing Hegu and Sanyinjiao with electric needles in the rats
in pregnancy at late stage. 2003;26(2):73-75.

13. Zhong JY, Cui HS. Review of clinical researches on acupuncturing Hegu
(LI 4) and Sanyinjiao (SP 6) during labour Journal of Yunnan College of
Traditional Chinese Medicine. 2005;28(2):64—66.

14. Wang MQ, Zhu J, Zhang LF, et al. Experimental study on the mechanism
of electroacupuncture at LI 4 and SP 6 points for promoting labor China
Acupuncture. 2003;23(10):593-596.



130

15.

16.

17.

19.

20.

21.

22.

23.

24.
25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Electro-acupuncture in relieving labor pain

Li XH, Ma WZ, Xu SY. Clinical research on the effect of acupoints of
Hegu, Sanyinjiao on the first labour stage. Journal of Beijing University of
Chinese Medicine 1996;11(9): 38.

Chen XH, Guo SF, Chang Chung G, et al. Optimal conditions for eliciting
maximal electroacupuncture analgesia with dense-and disperse mode
stimulation American Journal of Electroacupuncture. 1994;22(1):47-53.
Zadina JE, Hackler L, Ge AJ, et al. Kastin, A potent and selective
endogenous agonist for the [-opiate receptor, Nature 1997;386:499-501.

. Chavkin LF, James A. Goldstein, Dynorphin is a specific endogenous

legend of the k-opioid receptor, Science. 1982;215:413-415.

Han JS, Ding XZ, Fan SG. The frequency as the cardinal determinant for
electroacupuncture analgesia to be reversed by opioid antagonists, Acta
Physiol. Sin. 1986;38:475-482.

Chen XH., Han JS. All three types of opioid receptors in the spinal cord are
important for 2/15 Hz electroacupuncture analgesia, Eur J Pharmacol
1992;211:203-210.

Fei H, Xie G.X, Han JS. Low, high frequency electroacupuncture
stimulation release met-enkephalin and dynorphin A in rat spinal cord,
Sci. Bull. China 1987;32:1496-1501.

He CM, Han JS. Attenuation of low rather than high frequency
electroacupuncture analgesia following microinjection of beta-endorphin
antiserum into the periaqueductal gray in rats, Acupunct. Sci Int J 1990;1:
19-27.

Han Z, Jiang YH, Wan Y, et al. Endomorphin-1 mediates 2 Hz but not 100
Hz electroacupuncture analgesia in the rat, Neurosci. Lett. 1999;274:
75-78.

Han JS, Xie CW. Dynorphin: potent analgesic effect in spinal cord of the
rat. Life Sci. 1982;31:1781-1784.

Han JS, Xie GX. Dynorphin: important mediator for electroacupuncture
analgesia in the spinal cord of the rabbit, Pain. 1984;18:367-376.
Abboud TK, Sarkis F, Hung TT, et al. Effects of epidural anesthesia during
labour on maternal plasma beta-endorphin level. Anesthesiology 1983;59:
1-5.

Thomas TH, Fletcher JE, Hill RG. Influence of medication, pain and
progress in labour on plasma beta-endorphin-like immunoreactivity. Br J
Anaesth 1982;54:401-408.

Pomeranz B. Acupuncture analgesia-basic research. In: Stux G,
Hammerschlag R (eds). Clinical Acupuncture Scientific Basis, Berlin,
Heidelberg, New York: Springer-Verlag, 2001.

Sim J. The mechanism of acupuncture analgesia: a review. Com Ther Med
1997;5:102-111.

Grant G.Z, Yu CS, Lee WL, Ren LX. Brian M.Involvement of peripheral
opioid mechanisms in electroacupuncture analgesia Explore 2005;1(5):
366-371.

Lao L, Zhang G, Wei F, Berman BM, Ren K. Electroacupuncture
attenuates hyperalgesia and modulates Fos protein expression in rats with
unilateral persistent inflammation. J Pain 2001;2:111-117.

Lao L, Zhang RX, Zhang G, Wang X, Berman B, Ren K. A parametric
study of electroacupuncture on persistent hyperglasia and Fos protein
expression in rats. Brain Res 2004;1020:18-29.

Zhang RX, Lao L, Wang L, et al. Involvement of opioid receptors in
electroacupuncture-produced antihyperalgesia in rats with peripheral
inflammation. Brain Res 2004;1020:12—17.

Toda K. Response of raphe neurons after acupuncture stimulation in rat.
Brain Res 1982;242:350-353.

Takeshige C, Sato T, Mera T, Hisamitru T, Fang JQ. Descending pain
inhibitory system invovled in acupuncture analgesia. Brain Res Bull
1992;29:617-634.

Takeshige C, Oka K, Mizuno T, et al. The acupuncture point and its
connecting central pathway for producing acupuncture analgesia. Brain
Res Bull 1993;30:53-67.

Liu X, Zhu B, Zhang SX. Relationship between electroacupuncture
analgesia and descending pain inhibitory mechanism of nucleus raphe
magnus. Pain 1986;24:383-396.

Pomeranz B, Chiu D. Naloxone blocks acupuncture analgesia and causes
hyperalgesia: endorphin is implicated. Life Sci 1976;19:1757-1762.
Cheng RS, Pomeranz B, Yu G. Dexamethaxone partially reduces and 2%
saline treatment abolished electroacupuncture analgesia: these finding
implicate pituitary endorphins. Life Sci 1979;24:1481-1486.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Cheng RS, Pomeranz B. Electro-acupuncture analgesia could be mediated
by at least two pain-relieving mechanisms: endorphin and non-endorphin
systems. Life Sci 1979;25:1957-1962.

Han JS, Tang J, Ren MF, et al. Central neurontrasmitters and acupuncture
analgesia. Am J Chin Med 1980;8:331-348.

Han JS, Xie GX, Zhou ZF, Folkesson R, Terenius L. Enkephalin and B-
endorphin as mediators of electroacupuncture analgesia in rabbits: an
antiserum microinjection study. Adv Biochem Pharmacol 1982;33:369-377.
Han JS. The Neurochemical Basis Of Pain Relief By Acupuncture.
Beijing: Chinese Medical and Technology Press, 1987.

Mayer JD, Price DD, Rafii A. Antagonism of acupuncture analgesia in
man by the narcotic antagonist naloxone. Brain Res 1977;21:368-372.
Chen XH, Geller EB, Adler MW. Electrical stimulation at traditional
acupuncture sites in periphery produces brain opioid-receptor- mediated
antinociception in rats. J Pharm Exp Ther 1996;277:654-660.

Ku YH, Zou CJ. beta-Endorphinergic neurons in nucleus arcuatus, and
nucleus tractus solitarii mediated depressor-bradycardia effect of
“Tinggong” 2Hz-electroacupuncture. Acupuncture, Electro-Ther Res
1993;18:175-84.

Guo HF, Tian J, Wang X, et al. Brain substrates activated by
electroacupuncture of different frequencies (I): comparative study on the
expression of oncogene c-fos and genes coding for three opioid peptides.
Mol Brain Res 1996;43:157-166.

Sjflund BH, Terenius L, Ericksson M. Increased cerebrospinal fluid levels
of endorphins after electro-acupuncture. Acta Physiol Scand 1977;100:
382-384.

Pasternak GW. Pharmacological mechanisms of opioid analgesics. Clin
Neuropharma 1993;16:1-18.

Bianchi M, Jotti E, Sacerdote P, Panerai AE. Traditional acupuncture
increases the content of endorphin in immune cells and influences mitogen
induced proliferation. Am J Chin Med 1991;19:101-104.

Chen X.D, Wu G..C, He QZ, et al. Effect of continued electroacupuncture
on induction of interleukin-2 production of spleen lymphocytes from the
injured rats. Acup Electro-Ther Res 1997;22:1-8.

Kasahara T, Wu Y, Sakurai Y, Oguchi K. Suppressive effect of
acupuncture on delayed type hypersensitivity to trinitrochlorobenzene
and involvement of opiate receptors. Int J Immunophar 1992;14:661-665.
Liu X, Sun L, Xiao J, et al. Effect of acupuncture and point-injection
treatment on immunologic function in rheumatoid arthritis. J Trad Chin
Med 1993;13:174-178.

Yu Y, Kasahara T, Sato T, et al. Enhancement of splenic interferon-
gamma, interleukin-2, and NK cytotoxicity by S36 acupoint acupuncture
in F344 rats. Jpn J Physiol 1997;47:173-178.

Yuan J, Zhou R. Effect of acupuncture on T-lymphocyte and its subsets
from the peripheral blood of patients with malignant neoplasm. Chen Tzu
Yen Chiu Acupunct Res 1993;18:174-177.

Zhao X. Effect of HC-3 on electroacupuncture-induced immunoregula-
tion. Chen Tzu Yen Chiu Acupunct Res 1995;20:59-62.

Zhao J, Zhao X, Liu W, et al. The role sympathetic mechanism in the
effect of electroacupuncture on immunoregulation. Chen Tzu Yen Chiu
Acupunct Res 1995;20:40-43.

Zhao R, Ma C, Tan L, et al. The effect of acupuncture on the function of
macrophages in rats of immunodepression. Chen Tzu Yen Chiu Acupunct
Res 1994;19:66-68.

Sodipo JO, Gilly H, Pauser G. Endorphins: Mechanism of acupuncture
analgesia. Am J Chin Med 1981;9:249-58.

Han JS, Chou PH, Lu CH, et al. The role of central 5-HT in acupuncture
analgesia, Sci. Sin. 22 1979;91-104.

Ernberg M, Hedenberg-Magnusson B, Alstergren P, Kopp S. The level of
serotonin in the superficial masseter muscle in relation to local pain and
allodynia. Life Sci 1999;65:313-25.

Ernberg M, Alstergren P, Lundeberg T, Kopp S. Plasma and serum
serotonin levels and their relation to orofacial pain and anxiety in
fibromyalgia. J Orofac Pain 2000;14:37-46.

Liu XN. The effect of electroacupuncture on the BBB of rats with
ischemia. Journal of Mudanjiang Medical University 2002;23(2):1-4.

Received October 12, 2005; accepted July 5, 2006



